Highlighting market-size effects, the new economic geography has enriched our understanding of the functioning of the space economy. Contrary to its importance in practice, land use for production has received no attention in the branches of the economy, on which the new economic geography puts its focus: goods and services produced under increasing returns. We develop a simple general equilibrium model, an extension of the model by Helpman (1998) , in which the increasing returns sector uses land in addition to labor. We identify a sharp contrast: with land use for production, a bell-shaped curve of spatial development can emerge. Such a curve is ruled out, however, if land is used for housing only. In contrast to common explanations for the bell-shaped curve which assume that part of the workforce is immobile, our approach builds on the insight that, ultimately, there is only one immobile resource, land. JEL-Classification: F12, F22, R12
Introduction
Highlighting the role of market-size effects ('pecuniary externalities') for the emergence of agglomeration, the new economic geography (NEG) has contributed to our understanding of the functioning of the space economy.
1 What strikes us as having been overlooked so far is the role of land as a production factor in those branches of the economy on which the new economic geography focuses: manufacturing and service activities which take place under increasing returns to scale. Taking stock of recent research, Combes et al. (2005: 313) note:
"The role of land for production has received surprisingly little attention. It is ignored in NEG, while in the urban systems literature it plays a key role in housing, but not production." In fact, we are not aware of a single contribution which considers land for production in the increasing returns sector.
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This neglect is surprising given the importance that is attributed to the productive role of land in spatial economics since the seminal work of von Thünen (1826). Moreover, the evidence clearly indicates that land use for production of goods and services is important. For example in Germany in 2004, 11996 km 2 (or 45% of the 'built-up area in use') were for production as compared to 10004 km 2 (or 37.5 % of the 'built-up area in use') for housing.
3
A greater use of land for productive purposes should certainly drive up its price, just as a higher demand for housing does. Is land use for production then simply equivalent in its implications to land use for consumption? This paper develops a simple general equilibrium model to explore the role of land as a production factor in a new economic geography setting.
We extend the seminal model of Helpman (1998) so that the production of goods uses land in addition to labor. 4 The central result of our paper is a characterization of the equilibrium paths that the economy can take as trade freeness is successively raised from prohibitive trade costs to costless trade. 1 The seminal contribution is Krugman (1991) . Comprehensive treatments of the new economic geography are provided in Fujita et al. (1999) , Fujita and Thisse (2002) , Ottaviano and Thisse (2004) and Combes et al. (2008b) . 2 However, land has been included as a production factor in addition to labor in the 'traditional' constant returns sector in Fujita and Krugman (1995) , Fujita et al. (1999) and in Puga (1999) . 3 The remaining 17.5 % of the 'built-up area in use' are recreation areas and cemeteries. Land-use for production in Germany is itself split into 29.9% for manufacturing, 47.3 % for services and 22.8 % for agricultural production (this does not include the areas under cultivation). The 'built-up area in use' comprised 7.9% , the built-up area unused 0.42% and the traffic area 4.9% of the total area of Germany (357050 km 2 ), the remaining parts are agricultural areas, forests and sheets of water (Statistisches Bundesamt 2008, http://www.destatis.de). 4 We maintain the narrow concept of space typically adopted in the NEG where regions are considered to be 'dots' in space and where inter-regional trade involves some simple form of trade costs. To be sure, there are works in the NEG that adopt more elaborate concepts of space involving urban costs such as high land rent and commuting costs (e.g. Krugman and Livas Elizondo 1996; Tabuchi 1998 ) but these analyses abstract from the productive use of land.
We identify a sharp contrast between Helpman's (1998) model which considers land use only for housing and our model which considers land use for production and housing. The evolution of equilibria in the Helpman-model is such that agglomeration of economic activity is strongest at high trade costs, successively lower as trade costs are reduced and completely dispersed if trade costs are low enough. In contrast, when land is used for housing and production, a bell-shaped curve of spatial development can emerge: dispersion at high trade costs, then partial agglomeration as trade costs are lowered and finally a gradual process of dispersion as trade costs are further reduced. 5 We provide an analytical characterization of the domain of parameters where such a bell-shaped curve emerges: loosely speaking, for this case to arise, the expenditure share for land consumption must be small and the production cost shares devoted to land must be neither too large nor too small. Intuitively, dispersion of economic activity is implied at all trade costs if these shares are large, i. The significance of our result derives from the empirical appeal and relevance of the bellshaped curve. Many empirical studies of economic development show that the first stages of this process are associated with a spatial concentration whilst there is de-agglomeration at later stages. 6 A bell-shaped curve has recently also been uncovered in a long-run analysis of France (Combes et al. 2008a) . It should nonetheless be noted that the empirical literature is not fully conclusive on this issue (e.g. Head and Mayer 2004; Combes et al. 2008b ). However, casual evidence lends support to the notion that economic development started with dispersed production, surely not the other way round. It is also intuitively appealing to expect that scarce land will ultimately limit agglomeration processes (i.e. when trade costs are very low).
Spatial economic theory offers a number of theoretical explanations for a bell-shaped curve of economic development. Ottaviano and Thisse (2004) and Combes et al. (2008b) identify three approaches which build on the new economic geography but highlight different causes for the re-dispersion of economic activity at low trade costs: A first approach, exemplified by Tabuchi (1998) , Ottaviano et al. (2002) and Pflüger and Südekum (2008) stresses urban costs and scarce housing, the second approach focuses on heterogeneous preferences of workers, 5 Partial agglomeration emerges in a discontinuous fashion as we show below. 6 See e.g. Williamson (1965) and Alonso (1980) . and hence on heterogeneous migration costs Murata 2003) and the third approach focuses on agricultural trade costs (Picard and Zeng 2005) . Puga (1999) provides yet another (fourth) explanation for a bell-shaped curve of economic development which builds on the assumptions that there is no inter-regional mobility of labor and where agglomeration arises due to vertical linkages among firms. In his model dispersion is explained by the fact that the marginal product of labor rises as labor is drawn out of the agricultural sector which produces its output under constant returns with labor and fixed land.
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What all these works have in common is that they assume that (at least) part of the workforce is (effectively) immobile and, hence, that there is an immobile component of demand which disperses economic activity at high trade costs. This is obviously the case in those works that follow Krugman (1991) in assuming a class of immobile unskilled 'farmers'. Less obviously, this also holds true for works that postulate heterogeneous migration costs instead, since these migration costs approach prohibitive levels for those individuals that have the strongest preferences for a region Murata 2003) . Even though this assumption has proven to be a convenient modelling short-cut, it clearly is arbitrary to assume away the (potential) mobility of a class of agents. 8 Hence, another contribution of our paper is to offer an alternative to this short-cut that builds on the long-standing wisdom in spatial economics that ultimately there is only one immobile resource, land.
It should be noted that our explanation for the bell-shaped curve of economic development follows the new economic geography in that little attention is paid to structural changes on the demand side (e.g. non-homothetic preferences), on the supply side (e.g. a leap in agricultural productivity or a big push associated with the emergence of technological spillovers or the adoption of increasing returns to scale technologies) and within the realm of institutions (e.g. the fostering of property rights) which are also stipulated to play important roles in development processes. 9 The parsimonious approach provided by the NEG tradition should be seen as complementary to these explanations rather than as a competing alternative. The 7 To be sure, Puga (1999) sets up a very general model, a synthesis which comprehends Krugman's (1991) labor mobility framework with the vertical linkage models of Krugman and Venables (1995) and Venables (1996) . However, the bell-shaped curve arises only under the particular circumstances described above (see also Fujita et al. 1999) . 8 This assumption has also come under attack in the empirical literature on international trade, since in many new trade and economic geography models the immobile farmers are associated with the production of an ('agricultural') outside good whose costless tradability ensures factor price equalization. Although this assumption is convenient, it is at odds with the empirical facts (see Davis 1998 , Fujita, Krugman and Venables 1999 and Ottaviano and Thisse 2004 for further discussion). 9 See e.g. Alonso (1980) , Duranton (1998) , Krugman (1995) and North (1981) as examples representing a voluminous literature.
analysis by Murata (2008) which allows for structural changes that emerge with nonhomothetic preferences shares the assumption of perfect labor mobility with our analysis.
There are crucial differences between his and our analysis, however. First, Murata assumes a costlessly traded good. This assumption can be criticized both theoretically and empirically (cf. the references in footnote 8). We consider it to be a strength of Helpman's (1998) model and of our extension to avoid this assumption. Second, our approach is yet more parsimonious since we focus on just one increasing returns sector whose varieties are produced with labor and land and traded at a cost whereas he has a two sector model and disregards the productive use of land in the increasing returns sector. The parsimony of our setup allows us to provide explicit proofs for the conditions that are needed to obtain the bell-shaped curve. In the light of the different elements that his and our approaches exhibit, we view our analyses as complementary explanations for the bell-shaped curve of economic development.
The productive use of land, and hence, the competition between firm has also been considered in urban economics. Fujita and Ogawa (1982) and Lucas and Rossi-Hansberg (2002) highlight the competition between firms and households for land within a city. In contrast to these works which assume perfectly competitive markets and external effects in production our framework builds on pecuniary externalities associated with internal economies of scale, imperfectly competitive firms and mobile labor. The focus of our analysis is also different.
Whereas these works examine the spatial structure of housing and production within a city, we follow Helpman (1998) and focus on the regional level and therefore abstract from incorporating an explicit urban structure (cf. footnote 4). Roback (1982) presents another model of cities whose residents produce and consume a composite commodity as well as land.
The technology exhibits constant returns and goods are produced with land, labor and capital.
She stresses the role of amenities in shaping the space economy, an aspect that we deliberately neglect.
The rest of the paper is organized as follows. The model is introduced in section 2. That section also covers the short-run equilibrium where labor is inter-regionally immobile. In section 3 we analyze the long-run equilibrium with mobile labor. Section 4 concludes.
2
The model
The basic framework
We set up a suitable extension of Helpman (1998) . The economy consists of two regions.
Consumers have a taste for variety for modern goods in the manner described in Dixit and Stiglitz (1977) and they also consume (the non-produced and non-traded good) housing. 
Preferences and demand
As in Helpman (1998) 
where is the price of a unit of land and denotes the consumer price of variety v in region i . Standard utility maximization yields the demand functions:
10 The Cobb-Douglas specification has often been used in spatial economics to achieve flexible production structures without sacrificing tractability. See e.g. Beckmann's (1972) neoclassical generalization of the von Thünen model (1826) and Lucas and Rossi-Hansberg's (2002) generalization of Fujita and Ogawa (1982) . These and other works in urban and regional economics postulate constant returns to scale technologies at the firm level such that land is a variable factor and enters the variable costs along with labor. Our increasing returns to scale specification, in contrast, allows land to enter not only the variable costs, but also the fixed costs.
is the CES price index associated with (1). The indirect utility that each individual derives in region reflects the Cobb-Douglas price index in the denominator
Regional income consists of wages and land rent. Let denote region 's wage rate and let denote its endowment of labor. The two regions are assumed to have an identical endowment of land given by . We follow Helpman (1998) in assuming that the total amount of land in the economy is equally owned by individuals.
Hence, the land rent accruing to region i is proportional to its share of total labor. Region i 's income is therefore given by:
Production
The industry is characterized by monopolistic competition. Each variety is produced by a Alternatively, in some of the literature it is assumed that the land is owned by absentee landlords (e.g. Tabuchi 1998 ). Yet another strand assumes that land is locally owned (e.g. Ottaviano et al. 2002) . The first approach can be criticized on the grounds that it is not a general equilibrium one. The second approach tackles the issue of the landownership of migrants in a very idiosyncratic way: it assumes that it is not people that own land, but impersonal local jurisdictions; hence, this approach disallows that people carry wealth when they move across regions. Our assumption, though counterfactual if taken literally, has the merits that it is indeed people that own land and that this wealth moves with people as they migrate. Arguably, this portability of wealth makes our assumption more reasonable than the concepts of absentee landlords or local land ownership. 
where the transport loss has been taken into account. It has already been established that mill pricing is optimal for firms in Dixit-Stiglitz models. Hence, we can make use of this result, in the following. The profits of firm in region can then be written
where denotes marginal costs. Imposing the Chamberlinian large-group assumption, profit-maximizing producer prices are constant mark-ups on marginal costs.
These mill prices already referred to are given by:
We consider a long-run equilibrium with zero profits. Operating profits are then absorbed by the fixed costs. After rearranging we obtain from (8):
Short-run equilibrium
We now consider a short-run equilibrium where the supply of labor in the two regions is exogenously given. We start by describing the factor market clearing conditions and then turn to the overall equilibrium in the short-run. 12 The underlying Cobb-Douglas function for the variable input is given by .
The fixed input is produced according to the function Equilibrium in the labor market commands that labor supply, , is equal to labor demand which is obtained by summing up the variable and the fixed labor inputs across the firms, , with obvious notation. Inserting the variable labor input, , which follows from profit maximization and the fixed labor input, , associated with the fixed cost function yields the labor market equilibrium condition (see appendix A):
Intuitively, labor demand (i.e. the right-hand side of eq. (11)) is negatively related to the wage and positively related to the land rent and the number of firms, all of which are endogenously to be determined.
The equilibrium condition for the land market is obtained in a similar manner. In addition to the fixed and variable land use for production, , the land use for housing given by (2) has to be taken into account. This yields:
Eq. (12) characterizes the competition for the given endowment of land S . Land demand for production is positively related to the wage and the number of firms and negatively related to the land rent. This negative dependency between demand and its price holds true for the consumptive demand for land, too. The demand for land is positively related to the regional income. Again, all these variables are endogenously to be determined. We choose labor in region as the numéraire. Hence 1 = i 1 1 = w and all prices are expressed in terms of this numéraire. Solving the factor market equilibrium conditions (11) and (12) together with the income equations (5) simultaneously, we can express the number of firms, land rent and income in region 1 in terms of the wage rate in region 2 which must be determined, yet:
13 See appendix A for details.
The number of firms, land rent and income in region 2 = i follow by analogy. The relationships expressed in equations (13), (14) and (15) reflect the intricate joint interactions of the land and labor markets both within and between the two regions as well as the determination of the two regional incomes.
Substituting the expressions for total output (7), demand (2), price indices (4) and mill prices (9) into (10) and then making use of eqs. (13) - (15), an implicit condition can be derived which determines the wage rate in region 2 in terms of the exogenous parameters of the model:
where is an inverse indicator of trade costs (
). In analogy to Fujita et al. (1999) , eq. (16) can be called the wage equation. Once the wage rate in region 2 is determined, it is straightforward to derive all other endogenous variables. In particular the land rent and incomes in the two regions follow from (14) and (15). Using the equilibrium factor prices, mill prices are obtained using (9) and the number of firms using (13). The regional CES price indices are then implied by (3) and the indirect utilities follow from (4).
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Long-run equilibrium
Spatial equilibrium
We now turn to the long-run where labor is assumed to be mobile. It proves convenient to normalize the total endowment of the economy at unity, 1
, and to use λ to indicate the share of labor in region 1. A spatial equilibrium arises at )
is an implicit solution of (16). Following Fujita et al. (1999) , we assume that the adjustment process is governed by the myopic ad hoc dynamic equation:
This equation says that the share of labor in region 1 increases when labor realizes higher utility in region 1 than in region 2. An equilibrium is locally stable if, given any marginal deviation, the equation of motion specified in (17) implies that labor is brought back to this equilibrium. Since this equation of motion is for two regions, we can apply theorem 2 in Tabuchi and Zeng (2004) to show that our model has at least one stable interior equilibrium, which equalizes the utilities of the mobile agents, for all parameter values. There may be multiple stable equilibria, however.
Unlike standard NEG models, a fully agglomerated configuration is not an equilibrium outcome in our model. This can be shown as follows. Suppose a spatial configuration is fully agglomerated in region 1 ( 1 = λ The difference from the standard NEG models is the presence of land. Intuitively, there is always an incentive to migrate to vacant region 2 because a migrant would enjoy a much higher utility from land for consumption and production.
Symmetry breaking
Due to our assumption that the two regions are ex-ante identical, a symmetric allocation of labor ( 2 / 1 = λ ) must always be an equilibrium. This equilibrium need not be stable, however, since the model exhibits two centripetal forces. First, a relocation of labor (and, hence, firms) implies that an expanded range of goods is available without trade costs in the larger region.
The associated fall in the price level raises the utility in this region. This provides an incentive for a further inflow of labor ('supply linkage' or 'price index effect'). Second, the market size expands when labor moves into a region. This entails an increase in firms' operating profits which accrue to labor (and land owners) and raises the indirect utility ('demand linkage').
Stabilizing effects derive from stronger product and factor market competition associated with a larger number of firms competing for consumers, labor and land. Moreover, an inflow of labor drives up the price of housing and thereby lowers utility. All forces, except for the last one, are affected by trade costs.
A standard analysis of symmetry-breaking can be performed to study the balance of these countervailing forces (Fujita et al. 1999; Puga 1999) . Evaluating the derivative of the utility differential (4) with respect to λ at the symmetric equilibrium yields the symmetry break function: 
Putting these three considerations together immediately entails: Second, the behavior of the economy at prohibitive levels is governed by . Using the definition of , it is readily established that: . This condition corresponds to Krugman's (1991) 'noblack-hole' condition which ensures that agglomeration does not prevail even at high trade costs (see Fujita, Krugman and Venables 1999 for an in-depth discussion).
14 Intuitively, low levels of σ and a high budget share devoted to goods produced with increasing returns (i.e. low α ) are conducive of 'black holes' in Krugman's model and, hence, have to be ruled out.
Imposing the inverse condition , in contrast, implies
. This condition is wellknown from Helpman (1998) who assumes it to ensure that the congestion force associated with housing consumption does not dominate even at high levels of trade costs. This 'inverse 14 Krugman's (1991) no-black hole' condition then requires σ and α to be low. When land use for production is taken into account (i.e. in our general model) the 'no-black hole' condition is modified as reported above. This modified condition expresses that agglomeration is more likely to prevail at high trade costs if the cost shares of land in fixed and variable costs are low. This is intuitive since the dispersion force associated with scarce land increases with the importance of land use in production, i.e. the cost shares of land (and vice versa).
Finally, if
, path (iii) of proposition 2 applies, whilst 0 0 > A 0 0 < A implies that either case (i) or case (ii) obtains. Hence, a bell-shaped curve of spatial development is a distinct possibility in our model.
In order to provide our model's implications and their economic intuition deeper and in order to investigate the parameter conditions which substantiate a bell-shaped curve of spatial development, it proves useful to examine special cases which are analytically tractable in the following. Thereby we will also explore whether the processes of agglomeration and dispersion that are implied by proposition 2 are continuous or discontinuous. We start with a re-examination of Helpman's model which neglects land use for production and then we turn to the opposite case which abstracts from land for housing. Then we take up the general case where land serves both as a consumption good and as productive input.
Special cases
(1) The Helpman model. We have already noted that our model nests Helpman's (1998) The domains (i), (ii) and (iii), which we now derive, correspond to paths (i), (ii) and (iii) in proposition 2, respectively. First, it can be shown that the second condition of (19) is not binding. The first condition of 
, and is always located right to the line defined by 15 In technical terms, this implies a supercritical pitchfork bifurcation (Grandmont 1988 On the other hand, domain (ii) never appears in the case considered by Helpman (1998), as we have seen in the previous section. The difference between land for consumption and production can be clarified by considering the case of prohibitive trade costs, 0 = φ . Consider a deviation from a fully agglomerated region to an empty region. Such a deviation is not attractive for a migrant due to lack of access to the variety of goods in the other region in the case of Helpman (1998) . On the other hand, when land is used for production, by using land alone a migrant can enjoy a very high productivity that would compensate for the lack of access to a variety of goods. Therefore, the agglomeration would not be a stable equilibrium when land is used for production. Thus, we conclude that the bell-shaped curve emerges when land is used for production, whereas it does not when land is used for housing only.
To explore the agglomeration and dispersion patterns that are implied by the domains (ii) and (iii) we have to perform numerical simulations. For domain (iii) we confirm the qualitative finding that we have reported in the previous section for the Helpman-model: agglomeration is strongest at prohibitive trade costs and this agglomeration is then gradually reduced through economic integration until economic activity is completely dispersed at 2 φ . For domain (ii) the symmetry breaking occurs at two levels of trade freeness. At the larger root ( 2 φ ), the third derivative of the symmetry break function is negative whilst at the lower root ( 1 φ ), the third derivative is positive. 16 Hence we can conclude that, starting at prohibitive trade costs, a continuous reduction in these costs leads to the discontinuous ('catastrophic') emergence of partial agglomeration. 17 A further reduction of trade costs leads to a gradual redispersion of economic activity as in region (iii).
(3) Land is a fixed and variable input in production and also used for housing. We finally consider the general case where land enters as a fixed and variable input in production and where it is also used for housing, 0 1 , , < < β γ α . In order to provide a two-dimensional graphical representation of the domains associated with the three cases in proposition 2, we set β γ = . After tedious computations, we can illustrate the domains associated with the three . This shows again that Helpman's specification does not involve domain (ii) and, hence, that the bell-shaped curve of spatial development is ruled out, when land is disregarded as a factor of production. However, domain (ii), a bell- 16 Hence we have a supercritical pitchfork bifurcation at the larger root and a subcritical pitchfork bifurcation at the lower root (see Grandmont 1988) . 17 Notice that the subcritical pitchfork bifurcation implies that partial agglomeration is sustainable for a lower range of trade freeness than 1 φ , already.
shaped curve, does exist once land is used for production.
The agglomeration and dispersion patterns implied by domains (ii) and (iii) are qualitatively the same as in the previous section, i.e. in domain (iii) we find the pattern familiar from the Helpman-model whereas in domain (ii) partial agglomeration emerges discontinuously and the ensuing redispersion is gradual and continuous.
Summarizing the foregoing, we conclude that Helpman's model is idiosyncratic in that it does not generate a bell-shaped curve of spatial development. Once land for production is 
Relative prices
We now turn to an examination of the behavior of land rents, wages and consumer prices that are implied by our model. Note that the consumer prices in each region i are given by the Cobb-Douglas price index . Clearly, when the spatial equilibrium involves full dispersion, i.e. when the allocation is symmetric across regions, there is no difference in prices. However, factor and goods prices differ between regions, when the equilibrium is asymmetric as stated in the following proposition: 
Proof:
See appendix C.
Part (i) of proposition 3 covers the case considered by Helpman (1998) . It reveals that the land rent, the wage rate and the Cobb-Douglas consumer price index are higher in the more populous region. Intuitively, high wages offset high consumer prices which reflect the high land rent in the more populous region. Part (ii), on the other hand, addresses the case where land is used only for production. In this case the land rent is again higher in the more populous region, but the behavior of wages and overall consumer prices is inverse to what we have found in part (i). In such an asymmetric spatial equilibrium goods prices are low enough to compensate households for higher rents and lower wages. 18 We have also looked at the case which involves land use for housing and for production but found this case analytically intractable, in general. However, it follows by continuity that there is a range of parameters (which, in terms of figure 2 involves β and γ to be small and α to be in domain (iii)), where goods and factor prices behave as in part (i) of Proposition 3.
Interestingly then, we find that the behavior of wages and prices in the case where land is used only for production and where a bell-shaped curve of spatial development emerges is just the opposite to what is found in Helpman's (1998) specification, which rules out a bellshaped curve, however. For the reader closely familiar with the standard core-periphery model (Krugman 1991) and its variants (e.g. Baldwin et al. 2003; Combes et al. 2008b ) this should ring a familiar bell: in fact these models imply that wages and goods prices are lower in (full or partial) agglomerations until trade costs have fallen substantially enough (e.g. Combes et al. 2008b; Borck et al. 2009 , proposition 1). Remarkably then, switching from standard core-periphery models and, hence, the assumption of immobile farmers to our model which does not involve immobile farmers but land use for production, provides equivalent implications concerning the spatial development from high to intermediate trade costs and concerning the behavior of wages and goods prices. However, we would like to stress, that our approach has the merit to build on the insight that, ultimately, land is the only immobile resource.
The social optimum
This section provides a brief discussion of our exploration of the normative properties of the 18 Our results can also be related to Roback's (1982) results: when land is a consumption good only, high wages compensate for high land prices at any spatial equilibrium. Conversely, when land is a production factor only, low labor costs must compensate for high land prices at any spatial equilibrium. We are grateful to one of the referee's for pointing out this analogy to us.
model. 19 Following Helpman (1998) our analysis takes the prevailing market structure, i.e. monopolistic competition in the production of differentiated goods and services, as given. We can then ask whether it is possible to reallocate labor across locations in such a way that the (potential) winners can compensate the (potential) losers so that the welfare of all individuals is raised. Such a second-best optimum can be implemented through a lump-sum tax-transfer mechanism across the two regions where the national government (a 'benevolent social planner') transfers lump sum income (say T ) from region 2 to region 1 to equalize indirect utilities and then chooses the allocation of labor ( λ ) to maximize the (common) level of indirect utility. Note that such a scheme encompasses potential Pareto improvements, too.
Identifying the global maximizer for this social optimum problem turns out to be analytically intractable even for special cases of our model, however. Hence, numerical methods have to be applied in order to determine the second-best socially optimal allocations. Performing numerical analyses yields the following results. If land is only used for housing (i.e. for the parameterization 0 ; 1 0 = = < < γ β α ) the market outcome either coincides with the social optimum or the market outcome involves too little agglomeration (this has already been established by Helpman (1998) ). With productive land use, however, the market outcome either coincides with the social optimum or it involves excessive agglomeration. Hence a striking and hard to trace difference obtains once land use for production is taken into account.
We conclude from this analysis that the implications of agglomeration models based on market-size effects and pecuniary externalities are even more fragile than previous works (which did not include land use for production) suggested.
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Conclusion
This paper is motivated by the fact that, contrary to its importance in practice, land use for production has received no attention in the branches of the economy, on which the new economic geography puts its focus: goods and services produced under increasing returns. We develop a simple general equilibrium model, an extension of the model by Helpman (1998) , in which the increasing returns sector uses land in addition to labor. Our analysis identifies a sharp contrast: with land use for production, a bell-shaped curve of spatial development emerges. Such a curve is ruled out, however, if land is used for housing only. To be sure, a bell-shaped curve of economic development has been derived in a number of previous works 19 An in-depth analysis of the issue can be found in a previous working paper version (Pflüger and Tabuchi 2008) to which the interested reader is referred to. 20 An extensive list of references to previous works is provided in Pflüger and Tabuchi (2008). before. However, in order to explain dispersion of economic activity at very high trade costs, all these works rely on the assumption that part of the workforce is immobile. Quite arbitrarily, these approaches thus assume away the potential mobility of a class of agents. Our approach offers an alternative which roots in the insight that, ultimately, land is the only immobile resource.
Appendix A Derivation of equation (12).
The optimal factor inputs into fixed production.
The second term of total costs (6) 
The optimal factor inputs into variable production.
The first term of total costs (6) is associated with the production function 
Using (22) and (24) This is eq. (11) in the main text.
Using (2), (23) and (25) Solving (5), (11) and (12) 2  2  2  2  2  3  2   2  2  2  2  2  2 
